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IN THE CLAIMS 

1. (Original) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom electrode; 

a first metal oxynitride barrier layer overlying the bottom electrode; 

a metal oxide dielectric layer overlying the first metal oxynitride barrier layer; 

a second metal oxynitride barrier layer overlying the metal oxide dielectric layer; 

and 

a top electrode overlying the second metal oxynitride barrier layer. 

2. (Currently Amended) The semiconductor die of claim 1, wherein each of the first and 
second metal oxynitride barrier [[layer]] layers individually comprises a metal oxynitride having 
a composition of the form MOxNy, wherein M is a metal component selected from the group 
consisting of chromium, cobalt, hafnium, iridium, molybdenum, niobium, osmium, rhenium, 
rhodium, ruthenium, tantalum, titanium, tungsten, vanadium and zirconium. 

3. (Original) The semiconductor die of claim 2, wherein the metal component of the first 
metal oxynitride barrier layer is the same as the metal component of the second metal oxynitride 
barrier layer. 

4. (Original) The semiconductor die of claim 2, wherein x ranges from approximately 0.05 
to approximately one-half the maximum valence value of the metal component M minus 0.05 
and y ranges from approximately 0. 1 to approximately the maximum valence value of the metal 
component M minus 0.1. 

5. (Original) The semiconductor die of claim 2, wherein M is a metal component selected 
from the group consisting of chromium, hafnium, molybdenum and tungsten, and wherein x 
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ranges from approximately 0.05 to approximately 2.95 and y ranges from approximately 0.1 to 
approximately 5.9. 

6. (Currently Amended) The semiconductor die of claim 1, wherein each of the first and 
second metal oxynitride barrier [[layer]] layers individually comprises a tungsten oxynitride 
having a composition of the form WOxNy, wherein x ranges from approximately 0.05 to 
approximately 2.95 and y ranges from approximately 0.1 to approximately 5.9. 

7. (Currently Amended) The semiconductor die of claim 1, wherein at least one e l e ctrode 
of the bottom and top electrodes comprises a metal nitride. 

8. (Currently Amended) The semiconductor die of claim 1, wherein at least one e l e ctrod e 
of the bottom and top electrodes comprises tungsten nitride. 

9. (Original) The semiconductor die of claim 1, wherein the bottom electrode comprises a 
metal nitride having a metal component the same as the metal component of the first metal 
oxynitride barrier layer. 

10. (Original) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom metal nitride electrode; 

a first metal oxynitride barrier layer overlying the bottom metal nitride electrode; 
a metal oxide dielectric layer overlying the first metal oxynitride barrier layer; 
a second metal oxynitride barrier layer overlying the dielectric layer; and 
a top metal nitride electrode overlying the second metal oxynitride barrier layer. 

1 1 . (Original) The semiconductor die of claim 10, wherein the metal oxide layer comprises 
tantalum oxide. 
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12. (Original) The semiconductor die of claim 10, wherein the bottom and top electrodes 
comprise tungsten nitride. 

13. (Currently Amended) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom electrode having a bottom electrode metal component; 

a top electrode having a top electrode metal component; 

a dielectric layer interposed between the bottom electrode and the top electrode; 

an oxynitride barrier layer having a barrier metal component, wherein the barrier 
metal component is different from the bottom electrode metal component or wh e r e in th e barrier 
m e tal compon e nt is diff e r e nt from th e top e lectrod e m e tal component , and wherein the 
oxynitride barrier layer is interposed between the dielectric layer and the bottom electrode er 
wher e in th e m e tal oxynitrid e barri e r layer is interposed b e tw ee n th e di e l e ctric lay e r and th e top 
e l e ctrode ; and 

a second barrier laye r, wh e r e in the second barrier layer is interpos e d b e tween the 
di e l e ctric layer and th e bottom e l e ctrod e or wh e r e in th e s e cond lay e r is interposed between the 
dielectric layer and the top electrode. 

* 

14. (Currently Amended) The semiconductor die of claim 13, wherein the [[metal]] 
oxynitride barrier layer comprises MOxNy, wherein M is a metal selected from the group 
consisting of: chromium, cobalt, hafnium, iridium, molybdenum, niobium, osmium, rhenium, 
rhodium, ruthenium, tantalum, titanium, tungsten, vanadium and zirconium. 

15. (Original) The semiconductor die of claim 14, wherein x ranges from approximately 
0.05 to approximately one-half the maximum valence value of the metal M minus 0.05 and y 
ranges from approximately 0.1 to approximately the maximum valence value of the metal M 
minus 0.1. 
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16. (Original) The semiconductor die of claim 14, wherein M is a metal selected from the 
group consisting of chromium, hafnium, molybdenum and tungsten, and wherein x ranges from 
approximately 0.05 to approximately 2.95 and y ranges from approximately 0.1 to approximately 
5.9. 

17. (Currently Amended) The semiconductor die of claim 13, wherein the [[metal]] 
oxynitride barrier layer comprises a tungsten oxynitride having a composition of the form 
WOxNy, wherein x ranges from approximately 0.05 to approximately 2.95 and y ranges from 
approximately 0.1 to approximately 5.9. 

18. (Original) The semiconductor die of claim 13, wherein at least one of the top and bottom 
electrodes comprises a metal nitride. 

19. (Currently Amended) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom electrode having a bottom electrode metal component; 

a top electrode having a top electrode metal component: 

a dielectric layer interposed between the bottom electrode and the top 

electrode: 

an oxynitride barrier layer having a barrier metal component, wherein the 
barrier metal component is different from the bottom electrode metal component, and wherein 
the oxynitride barrier layer is interposed between the dielectric layer and the bottom electrode: 
and 

a second barrier layer interposed between the dielectric layer and the top 
electrode Th e s e miconductor die of claim 13 , wherein at least one of the top and bottom 
electrodes comprises tungsten nitride. 
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20. (Original) The semiconductor die of claim 13, wherein the dielectric layer comprises a 
metal oxide dielectric material selected from the group consisting of BazSr(l-z)Ti0 3 , (where 0 < 
z < 1), BaTi0 3 , SrTi0 3 , PbTi0 3 , Pb(Zr,Ti)0 3 , (Pb,La)(Zr,Ti)0 3 , (Pb,La)Ti0 3 , Ta 2 0 5 , KN0 3 , 
A1 2 0 3 andLiNb0 3 . 



21. (Original) The semiconductor die of claim 13, wherein the dielectric layer comprises 
tantalum oxide. 



22, (Currently Amended) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom electrode having a bottom electrode metal component; 

a top electrode having a top electrode metal component; 

a dielectric layer interposed between the bottom electrode and the top electrode; 

a tungsten oxynitride barrier layer having a barrier metal component, wherein the 
barrier metal component is different from the bottom electrode metal component or wherein tho 
barri e r metal compon e nt is differ e nt from th e top e l e ctrod e metal component , wherein the 
tungsten oxynitride barrier layer is interposed between the dielectric layer and the bottom 
electrode or wh e r e in th e tungst e n oxynitrid e barri e r lay e r is interpos e d b e tween the di e lectric 
lay e r and th e top electrode ; and 

a second barrier laye r, wh e r e in th e second barrier lay e r is interpos e d b e tween th e 
di e l e ctric lay e r and th e bottom e l e ctrode or wh e rein th e second lay e r is interposed between the 
dielectric layer and the top electrode. 

23. (Original) The semiconductor die of claim 22, wherein the tungsten oxynitride barrier 
layer has a composition of the form WOxNy, wherein x ranges from approximately 0.05 to 
approximately 2.95 and y ranges from approximately 0.1 to approximately 5.9. 
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24. (Original) The semiconductor die of claim 22, wherein at least one of the top and bottom 
electrodes comprises a metal nitride. 

25. (New) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom electrode having a bottom electrode metal component; 

a top electrode having a top electrode metal component; 

a dielectric layer interposed between the bottom electrode and the top electrode; 

an oxynitride barrier layer having a barrier metal component, wherein the barrier 
metal component is different from the top electrode metal component, and wherein the 
oxynitride barrier layer is interposed between the dielectric layer and the top electrode; and 

a second barrier layer interposed between the dielectric layer and the bottom 

electrode. 

26. (New) The semiconductor die of claim 25, wherein the oxynitride barrier layer 
comprises MOxNy, wherein M is a metal selected from the group consisting of: chromium, 
cobalt, hafnium, iridium, molybdenum, niobium, osmium, rhenium, rhodium, ruthenium, 
tantalum, titanium, tungsten, vanadium and zirconium. 

27. (New) The semiconductor die of claim 26, wherein x ranges from approximately 0.05 to 
approximately one-half the maximum valence value of the metal M minus 0.05 and y ranges 
from approximately 0.1 to approximately the maximum valence value of the metal M minus 0.1. 

28. (New) The semiconductor die of claim 26, wherein M is a metal selected from the group 
consisting of chromium, hafnium, molybdenum and tungsten, and wherein x ranges from 
approximately 0.05 to approximately 2.95 and y ranges from approximately 0.1 to approximately 
5.9. 
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29. (New) The semiconductor die of claim 25, wherein the oxynitride barrier layer 
comprises a tungsten oxynitride having a composition of the form WOxNy, wherein x ranges 
from approximately 0.05 to approximately 2.95 and y ranges from approximately 0.1 to 
approximately 5.9. 

30. (New) The semiconductor die of claim 25, wherein at least one of the top and bottom 
electrodes comprises a metal nitride. 

3 1 . (New) The semiconductor die of claim 25, wherein at least one of the top and bottom 
electrodes comprises tungsten nitride. 

32. (New) The semiconductor die of claim 25, wherein the dielectric layer comprises a metal 
oxide dielectric material selected from the group consisting of BazSr(l-z)Ti0 3 , (where 0 < z < 
1), BaTi0 3 , SrTi0 3 , PbTi0 3 , Pb(Zr,Ti)0 3 , (Pb,La)(Zr,Ti)0 3 , (Pb,La)Ti0 3 , Ta 2 0 5 , KN0 3 , A1 2 0 3 
and LiNb0 3 . 

33. (New) The semiconductor die of claim 25, wherein the dielectric layer comprises 
tantalum oxide. 

34. (New) A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices comprises a capacitor, 
the capacitor comprising: 

a bottom electrode having a bottom electrode metal component; 

a top electrode having a top electrode metal component; 

a dielectric layer interposed between the bottom electrode and the top electrode; 

a tungsten oxynitride barrier layer having a barrier metal component, wherein the 
barrier metal component is different from the top electrode metal component, wherein the 
tungsten oxynitride barrier layer is interposed between the dielectric layer and the top electrode; 
and 
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a second barrier layer interposed between the dielectric layer and the bottom 

electrode. 

35. (New) The semiconductor die of claim 34, wherein the tungsten oxynitride barrier layer 
has a composition of the form WOxNy, wherein x ranges from approximately 0.05 to 
approximately 2.95 and y ranges from approximately 0.1 to approximately 5.9. 

36. (New) The semiconductor die of claim 34, wherein at least one of the top and bottom 
electrodes comprises a metal nitride. 



